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Abstract
Purpose: Pegfilgrastim reduces the risk of febrile neutropenia
(FN) and is indicated as primary prophylaxis when the risk of FN
approaches 20% in each chemotherapy cycle. There have been
few reports evaluating the appropriate use of pegfilgrastim in
comparison with published guidelines. We sought to determine
possible over-prescribing as a way to maintain quality and re-
duce cost.

Methods: A retrospective medical record review was per-
formed to determine whether pegfilgrastim was used appro-
priately in the primary prophylaxis of FN in chemotherapy
regimens with less than 20% risk of FN. Patients were identi-
fied by means of administrative records, and data were col-
lected from the electronic medical record at an academic
cancer center outpatient clinic serving approximately 13,000
patients per year.

Results: Two hundred ninety-two patients were identified, of
whom 124 were initially evaluated and 88 were included. Thirty-
three patients (37%) had no risk factors, and 20 (22%) had one
risk factor that would justify pegfilgrastim use with low- or inter-
mediate-risk regimens. The most common cancer diagnosis of
patients with zero or one risk factor was lymphoma, and the
most common regimens with overuse of pegfilgrastim were doxo-
rubicin-bleomycin-vinblastine-dacarbazine (ABVD) and ritux-
imab-cyclophosphamide-doxorubicin-vincristine-prednisone
(R-CHOP). One hundred eighty-four pegfilgrastim doses (46%)
were classified as avoidable. The cost to the health system for
unnecessary drug use was $712,264 in 1 year.

Conclusion: At one institution, approximately one half of all pri-
mary prophylaxis pegfilgrastim was not indicated per published
guidelines. This represents an excellent opportunity to change pre-
scribing practices to reduce costs without harming patients.

Introduction
Bone marrow suppression is the most common dose-limiting
toxicity of chemotherapy, and subsequent febrile neutropenia
(FN) is associated with significant morbidity and mortality.
Colony-stimulating factors (CSFs) have been shown to reduce
the incidence of FN by approximately 50%. According to the
2006 ASCO WBC growth factor guidelines, CSFs are indi-
cated for primary prophylaxis of FN with high-risk chemother-
apy regimens, defined as an FN incidence of � 20%.1 Per
ASCO and other national and European guidelines, CSFs are
not indicated as primary prophylaxis for low-risk (� 10% inci-
dence of FN) or intermediate-risk (10%–20% incidence of FN)
chemotherapy regimens.1-3

In addition to regimen-specific FN risk, other patient-spe-
cific risk factors for developing FN may justify use of CSFs with
low- or intermediate-risk regimens. Such risk factors include
age � 65 years, previous chemotherapy or radiotherapy, malig-
nancy with bone marrow involvement, recent surgery, poor
performance or nutritional status, liver dysfunction, and low
baseline WBC counts.2

The use of pegfilgrastim in comparison to published guide-
lines for primary prophylaxis of FN has rarely been evaluated.
Baker et al4 compared CSF use at a large, tertiary care medical
center with the original ASCO guidelines published in 1994. At
that time, the guidelines identified a 40% FN risk as an appro-
priate threshold for use of CSFs for primary prophylaxis.5 Baker

et al reported that 12% of all CSF use at their institution was
prescribed outside guideline recommendations. Potosky et al6

reported that 96% of CSF use in US patients occurred outside
the current ASCO guidelines, as documented by registry data.
Ramsey et al7 found that in 2,728 patients with cancer with a
low risk of FN, 10% of breast, 7% of colorectal, and 21% of
non–small-cell lung cancer patients received CSFs; most use did
not conform to product labeling or practice guidelines.

Overuse of pegfilgrastim poses a significant safety and finan-
cial burden. Patient safety concerns include rare cases of fatal
splenic rupture, possible tumor growth stimulatory effects, and
decreased quality of life as a result of bone pain.8 In addition,
the average wholesale price of $3,871 per dose deters its use.9-11

Identification of unnecessary use, as described by current
ASCO guidelines, could provide an opportunity to decrease
pegfilgrastim use without compromising patient outcomes. A
medication use evaluation was performed to compare use of
pegfilgrastim in the outpatient clinics of Virginia Common-
wealth University Health System (VCUHS) to the 2006 ASCO
guidelines and to identify opportunities to enhance patient
care.

Methods
A 1-year retrospective medical record review was conducted to
evaluate pegfilgrastim use at VCUHS. All patients � 18 years of
age who received a chemotherapy regimen with a known FN
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incidence of less than 20% and at least one dose of outpatient
pegfilgrastim between July 1, 2009, and June 30, 2010, were
included. The risk of FN was ascertained by review of the main
articles for each regimen, and the compiled list in the ASCO
and National Comprehensive Cancer Network (NCCN)
guidelines.1,2 Patients with acute leukemia and those participat-
ing in a clinical trial were excluded.

The primary objective was to evaluate the use of pegfilgras-
tim as primary prophylaxis in ambulatory oncology patients
receiving low- (FN risk of � 10%) or intermediate- (FN risk of
10%–20%) risk chemotherapy. Analysis of the study data was
used to characterize the potential cost savings of optimizing
pegfilgrastim use.

Results
Of the 292 patients identified during the study period, 124
were initially included for evaluation. One hundred sixty-eight
patients (58%) of the 292 identified were excluded for the
following reasons: diagnosis of acute myeloid leukemia or acute
lymphoblastic leukemia (n � 34), receipt of dose-dense chemo-
therapy (n � 33), participation in a clinical trial (n � 28), age
less than 18 years (n � 25), receipt of chemotherapy associated
with an FN incidence rate of � 20% (n � 20), lack of docu-
mentation (n � 13), no chemotherapy received (n � 9), or use
of pegfilgrastim for secondary prophylaxis of FN rather than as
primary prophylaxis (n � 6). An additional 36 patients who
received docetaxel-cyclophosphamide (TC) were excluded be-
cause of the large variation of FN risk in published reports
(4%–50%),12-14 leaving a total of 88 patients to be evaluated
(Figure 1).

The baseline characteristics of the included patients are
listed in Table 1. The most prevalent diagnoses were non-
Hodgkin lymphoma (NHL) and breast cancer. Approximately
half (52 of 88; 59%) of patients had a curative treatment goal as
defined by the treating physician. Fifty-eight patients (66%)
received intermediate FN–risk chemotherapy, and 30 patients
(34%) received low FN–risk chemotherapy (Appendix Table
A1, online only). Of the intermediate-risk regimens, the most
commonly encountered were rituximab-cyclophosphamide-

doxorubicin-vincristine– prednisone (R-CHOP; n � 15; 26%)
and doxorubicin-bleomycin-vinblastine-dacarbazine (ABVD;
n � 14; 24%). In those patients receiving low-risk chemother-
apy, frequently encountered regimens included rituximab-cy-
clophosphamide-vincristine-prednisone (R-CVP; n � 6; 20%)
and rituximab-bendamustine (n � 5, 17%).

When documented in the electronic medical record (EMR),
patient-specific risk factors for developing FN were assessed for
each patient. Prior chemotherapy (n � 25; 28%), age � 65
years (n � 20; 23%), and advanced cancer (n � 19; 22%) were
the most commonly identified risk factors. More than half
(60%) of all patients had one or no patient-specific risk factors
(Figure 2). Thirty-three patients (37%) had no risk factors, and
20 (23%) had one risk factor. Of the patients with no patient-
specific risk factors, the most common diagnosis was HL (11 of
33; 33%), and the most common chemotherapy was ABVD
(11 of 33; 33%). In patients with only one documented patient-
specific risk factor, the most common diagnoses were NHL (7
of 20; 35%) and HL (5 of 20; 25%), and the most common
chemotherapy regimens were R-CHOP (4 of 20; 20%) and

Identified
(N = 292)

Included (n = 88)
  FN risk < 10% (n = 30)
  FN risk 10%-20% (n = 58)

Excluded (n = 204)
  TC (n = 36)
  AML, ALL (n = 34)
  Dose dense (n = 33)
  Clinical trial (n = 28)
  Age < 18 years (n = 25)
  FN risk > 20% (n = 20)
  Medical record (n = 13)
    not available
  No chemotherapy (n = 9)
  Secondary prophylaxis (n = 6)

Figure 1. Disposition of study patients. FN, febrile neutropenia; TC,
docetaxel-cyclophosphamide; AML, acute myeloid leukemia; ALL,
acute lymphoblastic leukemia.
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Figure 2. Patient-specific risk factors.

Table 1. Baseline Characteristics (N � 88)

Characteristic No. %

Female sex 43 49

Age, years

Mean 52

SD 16

Cancer diagnosis

NHL 29 33

Breast 17 19

HL 16 18

Lung 8 9

Other 18 21

Treatment goal

Cure 52 59

Palliative* 36 41

Abbreviations: HL, Hodgkin lymphoma; NHL, non-Hodgkin lymphoma.
* Identified by the prescriber as palliative, or for those patients with
metastatic disease.
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ABVD (3 of 20; 15%). Among patients with one patient-spe-
cific risk factor, the most common reasons for pegfilgrastim use
were advanced age (8 of 20; 40%), prior chemotherapy (3 of 20;
15%), and bone marrow involvement (3 of 20; 15%).

A total of 399 doses of pegfilgrastim were administered to
the 88 patients. To assess potential cost avoidance, “avoidable”
doses were defined as those administered to patients receiving
low- or intermediate-risk chemotherapy in the setting of no
patient-specific risk factors. In the patients with no docu-
mented risk factors, the mean number of avoidable doses per
patient was 5.6 (range, 1 to 12). The most common chemo-
therapy regimens with avoidable doses were ABVD (11 of 33;
33%), R-CHOP (6 of 33; 18%), and docetaxel-carboplatin-
trastuzumab (4 of 33; 12%). The most common diagnoses of
patients with avoidable doses were HL (11 of 33; 33%), breast
cancer (10 of 33; 30%), and NHL (7 of 33; 21%). One hun-
dred eighty-four pegfilgrastim doses (46%) were classified as
avoidable. At an average wholesale cost per injection of $3,871,
those avoidable doses cost $712,264.

Safety profile is also an important concern when using peg-
filgrastim. In this review, 11 patients had documented adverse
events attributed to pegfilgrastim. These events included joint
pain (n � 6), musculoskeletal pain (n � 3), and rash (n � 2).
Three patients (3.4%) experienced FN despite pegfilgrastim
administration, with one of these patients reported to have two
admissions as a result of FN.

Discussion
Bone marrow suppression is a common dose-limiting toxicity
of chemotherapy and may result in life-threatening FN events.
Pegfilgrastim reduces the incidence of FN significantly, but its
use must be balanced against rare but serious adverse effects and
the cost.11,15-22 Published guidelines support the use of prophy-
lactic CSFs with low or intermediate FN risk as determined by
the presence of patient-specific factors.

This study evaluated the ambulatory use of pegfilgrastim for
primary prophylaxis of FN in comparison with published
guidelines. Approximately one third of patients who received
low or intermediate FN–risk chemotherapies had no docu-
mented patient-specific risk factors. The high proportion of
pegfilgrastim use outside of published guidelines underscores
the need for a risk stratification screening tool to facilitate op-
timal use of pegfilgrastim at our institution.

Based on an average wholesale cost of $3,871 per dose, the
184 potentially avoidable doses identified yield a total cost
avoidance of $712,264 in a 1-year period. Other authors have
postulated that financial incentives are a possible factor for over-
use of CSFs, as use in health maintenance organizations was
much lower.6 Amgen reported more than $5.2 billion in sales of
pegfilgrastim and filgrastim in 2011 and has done intense mar-
keting campaigns to oncologists.23 The revenue from pegfil-
grastim to a typical practice is high, ranging from $141 to
$1,312 per injection (P. Eisenberg, personal communication,
January 2011). At VCUHS, oncologists receive no compensa-

tion on the basis of medication use, so there are no financial
incentives for administering pegfilgrastim.

Approximately one third of the initial population assessed were
patients diagnosed with breast cancer who were receiving TC.
These patients were subsequently excluded as more recent data
suggest that TC may confer greater FN risk than previously
thought. The largest randomized US trial to date showed an FN
rate of only 4% to 8%, but subsequent small Canadian studies have
shown rates of 25% to 50%.12-14 Based on the reported higher FN
rates, many practitioners are using CSFs as primary prophylaxis
with TC.24 Further research is required to ascertain the true risk in
clinical practice.

The palliative treatment goal in more than one third of patients
merits discussion. Palliative care focuses on providing patients with
relief from the symptoms, pain, and stress of a serious illness.25

Therefore, pegfilgrastim may not have been indicated, as CSF use
has not increased cancer-specific survival in this population. As an
alternative to using a CSF, dose modification is an acceptable strat-
egy according to ASCO, NCCN, and European guidelines.1-3

A major strength of the present study is the focus on an area of
clinical practice for which there are strong evidence-based recom-
mendations regarding risk factors for FN and stratification of che-
motherapy regimens, but a deficit of evidence-based data to guide
decision making and prescribing of CSFs. At the time of this med-
ical record review, no institution-specific alerts about appropriate
pegfilgrastim use displayed in the electronic medical record.

There are limitations to this study, including the retrospective
design of data collection, reliance on existing medical record avail-
ability, as well as potential inaccuracy and incompleteness of those
medical records. Because this study relied on written documenta-
tion to identify additional patient-specific risk factors, patient FN
risk is potentially underestimated.

In conclusion, this study demonstrated significant usage of pegfil-
grastim outside published guideline recommendations, with a high
cost to the patient and institution. There is significant opportunity for
oncology providers and pharmacists to improve use of CSFs, which
may result in improved patient care and a decreased financial burden.
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Appendix

Table A1. Regimen Febrile Neutropenia Risk Stratification

Regimen No. of Patients

Risk level � 10% (n � 30)

Docetaxel-carboplatin-trastuzumab 8

R-CVP (rituximab, cyclophosphamide, vincristine, prednisone) 6

Rituximab-bendamustine 5

Bendamustine 2

Carboplatin-pemetrexed 2

MOPP (mechlorethamine, vincristine, procarbazine, prednisone) 2

Cisplatin-gemcitabine 1

Gemcitabine-docetaxel 1

Gemcitabine-oxaliplatin 1

Mitomycin-fluorouracil 1

Vinorelbine 1

Risk level 10%–20% (n � 58)

R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, prednisone) 15

ABVD (doxorubicin, bleomycin, vinblastine, dacarbazine) 14

Carboplatin-paclitaxel 8

R-EPOCH (rituximab, etoposide, prednisone, vincristine, doxorubicin, cyclosphosphamide) 5

AC (doxorubicin, cyclophosphamide) 4

FCR (fludarabine, cyclophosphamide, rituximab) 3

Azacitidine 2

Cisplatin-etoposide 2

Docetaxel 2

Carboplatin-etoposide 1

Cisplatin-fluorouracil 1

Gemcitabine-carboplatin 1
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